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* NOTICES * 

JPO and NCIPI are not responsible for any 
_2ages caused by the use of this translation. 

LThis document has been translated by compute, So the translation may not reflect the original 

2 r **S l Jhows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 




[Detailed Description of the Invention] 

P' offc invention, Into invention, this invention relates to the decision approach of the absolute 
configuration of a chiral compound. 

[° 002] - . . ,-i rp nnt fnT the absolute configuration of external ligand conventionally 

analysis is tried. For example, the following reports ; are fae sima md y. 

[0003] (1) J.Am Chem.Soc 1997 and 119 I «««*» ££S2ta«S5 between the sign of ttre Cotton 
OKAMOTO INDUSTRIES have found out tot^ ligand (chiral compound), and the 

he caWylate radical of a giant-molecule side ^l^M^hmm^ *ility at alcohol, 
approach is applicable to ^ ™" «___ bX hM ligand in toe porphyrin dimer tied 
[0005] (2) J.Am Tta i ulducho of the circular d^chroi n y B.Borhan, N.Berova, and K. 

with Chem.Soc., 1998 and 120, 6185-6180, x.nu ang r> corre lation is between the sign of 

Nakanishi with toe long bridge formation ^ > _£_££, of the circular diehroism will 

foe Cotton effect, and toe absolute configmabon oH^mce cojncidencs , 

diamine and amino alcohol. TAKEUCHI, T. IMADA, and S. 

diehroism is shown under ™^™° oi \ m ™^. LofShydric alcohol) which makes association 

XSne and monoaicohol **^ g _^$_^b_~ configuration of amino 
[0009] (5) In Orgiett, 1999 1 : 86 11^ fchroism of Tipper complex can determine, 

acid and amino alcohol clarified wha the ca ™™™™™°' i *{Z mim a icohol in which bidentate 
[0010] But, this approach can be whedonl, £ ^^ 0 ™ TO ^ 0 n„alcohol at copper. 

foo^^^ 
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^chhasawUerangebasio group ^^^^T^^^ 
? ^f^n r precision ana eabny. 



hXen combined often [precision] and easny. 
[^forSolvingtheP^AsaresuU 

£oS of these conventional technique, by adopting ajecmc PP m invent on at last. 

She above-mentioned ^^ESSS* of the absolute configuration of the 
[0015] That is, this invention relates to me 

amine, the 2 second class amines, 3 nisi 
[Om^SaioporphyrinisDegreeTypea). 
[0020] 





[0021] The decision approach of either me 
expressed thru/or the 3rd term. 

[0022] 
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(Embodiment of ft. Invention] In this invention, £^££$5. !SgL. «- of me 

K.;Berova, N.In Circular 
Ed VCH Publishers-.New According to Y«* mdl W ,PP*V ^ foIward chirahty will be 
wlnchac* on mntual [ two ] is located «t a toe n ^™S unterc ,„ c kwise direction. 

[0025] 
[Formula 3] 




CHj-CH 




(1) 



Lilt comes out, die case of the zinc P«i*j*^^^*^^^ 
0027 This zinc porphyrin has an ethyl W^gJ ^ e carbon atom (a) of a bndge site with 

S and (b) along with the periphery f^^^e porphyrin ring of dimer structure, 
he ethylene bridge formation cham (-CH2-OU or « >v carbon numbers 2-3), such as an 

mn?Ql For the above zinc OKU l a einyi puip j 
Se amine [0030] like for example, a degree type. 
[Formula 4] 
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(WShl-PhONH, ^{^QaKK, 

[0031] .. had found ou, ft* .he confonnanon change in an an., moid from a syn n,o,d was shown oy 
[o^Wen.hechiraU,^^^^ 

Iteric hindrance works between the reasonable ^ubsWuenH ^ Qf _ hyrin ^ lt can 

^heSnbetweenth^ 

L sign of the Cotton effect can be showr, for exampk » ™e J^W ^ 

that fixed correspondence relation between the * h also in drawingj. , the peak by 

group or a hydroxy group and the sign of he c ot £n eff ct i .As sh^ ^ ^ 

the side of long wavelength shows [ the peak oy me s ^ ^ For 

more the second Cotton effect. The sign of each has a «™J^ conflgura tion is (R), as for the 

example, in the case of 1-phenyl eth y^f^Sito fnst Cotton effect will serve as negative, 

sign of the second Cotton effect, the sign ^^^^^rbBt is, when the sign of the first 

and these signs will become reverse if is set t0 (S) " ° n 

Cotton effect is forward, the absolute J^g^^^ negative. Table 1 shows that this 

hand, it is set to (R) when the sign of 'to > firs Cotton ^ £ ^ above . mentioned preS umed 

correspondence relation is ^^J^^^l^. jf the same time things are proved - an 

£o^ 



[0034] 
[Table 1] 
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£1 



— amxt SHHTTv ■r-jj*-' 




(R)-(-) 
«)-<♦) 
(IW*) 

WH-) 

(R)-(-) 
«>-<♦> 
WHO 
(S)-(-) 
<RH+) 
(SH-) 
(«.»)-(-) 
(R)-(-> 
($H0 
(RW-) 
(S)-(0 
(RW-) 
(S)-(O 
(R)-(V) 
(S)-(-) 
(S)-(-) 
(tR.ZS)-O) 
(IR.2RH0 
(lS.2S)-(-> 



S which an absorption band serves as 1 f ^ fte where said moment 

SiSSSsBSSfesssBs.--*—- 
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two or more hydrocarbon group, 2 ester groups ( nKfoyl 2-aminoethyl radical, 4-C1, -Br, and -F, 

™1 uroporphyrin is mutually ^.^^ to into consideration as 
[00391 Although the metallic compounds of various porpnyn . . , be toe , hing 0 f 

Sioporphy^in, if die metalinthis case is. m^ o« cooMm^ ^ ^ rf ^ „ 

Sr^^^ 

used especially suitably. . bsolute configuration is determined by the 

[0041] On the other hand, the chiral com P^.f h ™^ b Xer substituent than an ethyl group, 
Approach of this invention is the ^r^SJt^S combined with the carbon 
and has fundamentally asymmetnca carboy ^^tf *« aforementioned metalloporphynn m 
atom which the basic group combined) in toe duner *^ cafbon or this basic group which the 

^g^ 

compound as which an absolute confi ««^^SdS example, more specifically, typically, 1 

monoalcohol, and 6 amino alcohol are mentioned. asV mmetrical carbon which the basic 

p°043 Here, it is *^»**££fiZg$^{& *. 2-butanol shown in Table 1 
group which the compound to the N-methyl- phenyl e my combined. Moreover, a 2- 

S„ Configurate to me metal of ^CvShas ^metrical carbon in the 

configurated. 5nw „ti„n of ooting for the absolute configuration of various 

[0045] That is, the new approac i of ^ mvenhor ^ °P^ ^ metallopor phyrin analyzes a chiral 
kinds of chiral compounds wh ich can ca^y out h g^ormat^ fa ^ ^ of a hgand 

compound and metalloporphyrin ir ^ * e ^^ ™ thod - According t0 *»" W , 

plasticity, using a (circular d^J^ qualification compound, it becomes possible 

approach, without guiding a chiral confound to ^ ^ ^ hgand 

to observe an absolute configuration direct ly, M*™*™** be determined. 

formation radical has linked directly, or £ next carbon atom xan ^ halogenated . ali hatics 

[0046] As a solvent of a non-hgand plas uctfy^ ^^fj^,,^ me thane (CH2C12), 2 

carboLing^ 

chlorination ethane ( CH2UcmuiJ ' , ' r „„ the . 
(CC14), a hexane, and a heptane, is me nti Z CD spectrophotometric analysis can be 

[0047] In the approach of this invention, sample preparation 
performed as follows, for example. 

11/19/2004 
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P 48]Thatis,achira^ 

of a chiral compound and metalloporphynn is *?* s ^^^^ More0 ver, what is necessary is just 

out concentration of a chiral ^^ZX^^- six m ° ls/l ° f m * 1160688317 " 
to usually carry out concentration °J^ n ™ kl JJ2£Swod within the limits of these etc. 

usuo set up suitably according to the class of ^s ^ u ^™ f sufficient Cotton effect In the case of 
[00491 As the minimum concentration required for .°^ at ^ un-annular monoamines, by the 

he metal oporphyrin of the aforementioned formula © ByJ^cfess un ^ _ ^ ^ 
^armolLnesofaboutten-toeemoM 

desirable to carry out in about ten - by secondary amines, and it is desirable that 

carry out in about ten - ft« ;^^7™£ ? w mol /as the least concentration which 
temperature considers as -80 degrees u oy i. u 
shows Cotton effect sufficient by ™no a lcohol. 

00501 More specifically, it can illustrate as a cas ° f *^3 oform 0 f that, 2 chlorination 
00 Absolutely, the least concentration un is prepared [1. 1 in about 

methane, a carbon tetrachloride, an eth ane tet ^onde^a ne , rf ^ {> ^ 

?0- 4 thru/or ten - three mols /, ^^J^^^^^^^ formula (I) J" *uT ' 

f» four mols /. and chirality can te£H* Mentioned formda (!) is abou, ten - 

^ 'he absolute of <«e > — ^ ^ tetracUorid e, and whenfte 
chloroform of that, 2 ^lonnaUon methane a ca^nK ^ ^ ^ . mols ^. j. As 

.he .east concentration ^^^^^^^Sw * a*-. 
n^T^ f 

JSS -ase 5> monoalcoho, - absolutely - dWgr - < J^^T S °^ the 
Lasses the least concentration in the inside of * SfoZula (I) can solve preferably to the case 

chiral compound which has asymmetrical carbon ^ 23 tion 0 f a chiral compound with he 
Symmetrical carbon or this basic ^.f^^^ whichcan be configurated, combined by this 
wide range class of united basic group, i.e., ™™*£Z™J wiU more specifically be done so. 
rnvtfioncombined. The following ^£SSS^Sm of optically active compounds can 
[00571 ** Direct observation of the absolute cniramy o 

be carried out. compounds are amines and it is mug and alcohols, end with 

[0058] ** If metalloporphynn is mug, chiral compounds 

11/19/2004 
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the sample of the **** small quantity of m* denartment of a trial is easily recoverable if 

[0059] ** Since a chemical change does not happen, the department 

[0060?- Measurement of chirality is very quick absolutely. Sample preparation and CD spectrum 

measurement are finish ed wthin^m™^. 400-450nm, since absorption of 

[0061] ** Although detection of*e OMuM is usua ty ^ ^ 

most chiral compounds is to 400nm ^IJSfiaSn compound of a chiral compound is unnecessary. 
[0062] ** The derivatization to the special quaiincauun uwipu 

[0063] « The absolute ehirality of the compound of amorphous nature ean be measured. 
[SofthelnventionlAc^ 

1) Sinee the amount content of specification of at least one ^sortcrt u ^ ^ 

„tr£et» 

application required of coincides e. w invention aluminium alloy powder used as 

Ka^S^^ 

cost, it is suitable for production on a industrial scale. 

[° 065 1 , • u rtwn » n( \ the nlace bv which it is characterized [ of this invention ] 

Example] Hereafter, an example is shown and the place ^ J™ examples. 

L clarified further. However, the ^^gJ^^S^^ of the about ten - six mols 
[0066] In the eel of 13ml of examples CH2C12 ™™ ™ ^cycWxylamine was prepared, 

KSSO^S^^ 

the sign of the first Cotton ^^^^S^conflganta. is (R). 
so that clearly from drawm&i , it was checked tun an a s por phyrin and about ten - one 

[0068] Similarly, CH2C12 solution of an about ten - « m*. £ J c y i[cular dichro i sm spectrum 

Ll/1 (RVM-l-phenyl ethanol was prepared m 3ml eel, ana 

absolute configuration was (R). itiwnt ian of ootine for the absolute configuration of a 

fanous Ss of chiral amines and alcohols as the aforementioned table 1 . 
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* NOTICES * 

, .This document has been trans.a.d by compute, So .he Nation may no. reflect .be ongma, 

2«S l diows the word which can not be translated. 
3 '.In the drawings, any words are not translated. 
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(54) METHOD FOR DETERMINATION OF ABSOLUTE 
CONFIGURATION OF CHIRAL COMPOUND 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a versatile 
method for the determination of the absolute 
configuration of a new chiral compound capable of 
accurately and easily determining the absolute 
configuration of chiral compounds having a wide 
variety of basic groups bonded to the compound. 

SOLUTION: The objective method for the 
determination of the absolute configuration of a 
chiral compound comprises the preparation of a 
metal porphyrin having a structure of porphyrin 
dimer crosslinked with a carbon chain and having a 
substituent bulkier than ethyl group on at least one 



of the second carbon atom of one of the porphyrin 
ring of the dimer structure counted along the outer 
circumference of the porphyrin ring from the carbon 
atom crosslinked with the carbon chain, the 
coordination of the above metal porphyrin wrth a 
chiral compound having an asymmetric carbon atom 
bonded with a basic group coordinatable with the 
metal of the other porphyrin ring of the metal 
porphyrin dimer structure or an asymmetric carbon 
atom positioned adjacent to the carbon atom 
bonded with the basic group and the determination 
of the absolute configuration from the sign of 
Cotton effect determined by circular dichroic 
spectrophotometric analysis. 
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**** 

F©^iaft**£W^* bnTV f ^ 

[0 0 0 3] (1) J- Am CHem. Soc. . 
QQ 7 1 1 9 6 3 4 5- 6 3 5 9, E. ty?< 

10 0 0 51 (2) J- Am Chem. Soc. 1 
9 9 8, 1 2 0, 6 1 8 5 - 6 1 8 6, X. Huan 
dm Rickmann, B. Borhan, 

8 1 k +*-->t?«, «v*«MR-<rti 

N. Be r ova, K. TTJ — ✓ ,».„j»^k 



[0 0 0 6] (3) Bui 1. Chem. Soc J 
30 n. , 1998, 71. 1 1 1 * " 1 1 2 3 ' * * 

[0 0 0 7] *nv*^WW*;** 



[0 0 0 8] (4) J- ^em Soc D. 
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, S. Zahn, J . W. Cana 
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[cols] 3. *?;ms*«*. 'L^r-i^T 

20 [0 0 19] 4. 4R*^-f'J>»*a (I) 
[0 0 2 0] 
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CMr-CH 




(I) 



[0 0 2 1] tr«t.*n*^o-c*»-t«» 1 * ftv ' l/ 

N. -.Nakanishi, K. : C 1 r c u 1 ar 
Dichroic Spectroscopy-Exc 
ition couplingin Organic 
Stereochemistry :Umvers 

V Science Books;MiM V jM 
ey. 1 9 8 3. , Nakanishi, K. ' 
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K lt*r,K N»,< N»*} > -SIS 



[0 0 2 61 ■rtbansUW*^ ,J 

[0 0 2 7] noa»#^7-fU>tt. 2 ****® 

ppwk^ioW (J) (b> ©a* 

l-If**(-CH.CH,)*«t*tO-C**- 
[0 0 2 8] *»r<r* .HEX^>*« 



J U >«*«*LTV>*X*J«*W (b I (b © 

(ZnD) * ****** 

[0 0 3 0] 

Mb 4] 




•yrvZnD 



(Hy^-BuHH, (/MS)- 1 - phe,NM » i^JuphlhrflBNK, 



[0 0 3 1] ©ifiCiotsynSWantifi^ 
[0 0 3 2] *LT, KfcC * 9 ^ 7;Wa :^ 
^ftJlV^bfc. ^FWMBCOWBtt. ■2»iok* 

*>***f«* (x) fc. *^" ,J> °if!^ 1J ( t 
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li)-l-J 








(EH*) 




WHO 




WHO 




<SH+) 




WH*J 




WHO 




<RM+> 




WHO 




(IR.2RH-) 




WHO 




WHO 




(RW-> 


WHO 




WHO 




WHO 




WHO 




WHO 



w,g») ttiMSJ 



(S)-(-) 
(IR.2SHO 
(U.2RHO 
(IS.»H-) 



[0 0 3 5] ft*. «1C«V>T. Bl3»t«. ** 

TT** (B3fE«W» . *9^tt#^-fU>-»* 
3j 
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[0 0 3 6] *»»C*V»ttt, 
[0 0 3 7] ^JV7^U>t^V^T», 
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[0 0 3 81 ^^ ruvl *~ttftmivl 

***** ^tf^TA 

*, ^;ka6»oft**2K±o«fls**» : .2) x* 

}V ^^)vmm^mmm^ s > 7 = y «. 
_~j '_ Br _ F ^©/\ny>«^ 5) atflsx? 1 

10 0 3 91 «*^«>fc^««W^ 

«C. Fe, Mn. RuWW«M. 

[0 0 4 01 *JHrWB V»«*K#*7 * ,J ^ S WS> 
ftftlOHS («*■«• ^¥1 1-2 5 5 7 9 0 4 IE 

Sot****"****- »^ 20 

[0 0 4 11 *»wo*»ciow«w* 4 

;u>t,2«Mitt^T. 
roc* ^^« 0,WB ^*SS: 

z*?)\,toatm-c*>^ tctm^mt^ i » - 

4) r^75>i- 5) =E/7;VP-^ 6) 7- 

[0 0 4 31 £STf, fctJLW»lC«^fc2-^ 
-JWBITON - 1 -7x^X^7 S 

^0 0 4 41 *W»C*V^tt. tW«*»*^i! J M 
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[00451 «** 7 * u> ^?:££ 

5<D«uv>*ft«. n=ft* (CD) 
[0 0 4 61 *y^>H»*tto»*tUT:tt. «*« 

>B n*W (CHC1.) . <CH.C1 
1 ) i rS^>(CH,ClCH 1 Cl) > ^bX 

(CHC1.CHC1.) . BMLftjMl < CC >«> 

*[0 0 4 7] «hjc*»c»wh cd»w 

[0 0 4 81 + 5JWb^*R^**/^i 

MEfcbttt. UK©* (1) >®« 

***T*&*&* tT«» 1 0- ' 1 T***" 

8 0iCff £ < £ , *^* UV *' > 



[0 0 5 01 iOJWWKtt. 1~ 5©»£ 

[0 0 5 11 <*~* 1 /75 

nee* en o*»#^7-f * 

> l-7x=JVX^75>, I" 

XW5>« i— >jrP^*^X^75>, 2- 



( 7 ) 
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(1R) -1. 



10 



7> 7 _ ^^jVt*->^Ci C2, 2, 
[0 0 5 2] <^^2>^/75^^ 

;Io53K^3>.7 5 >I^H 

( i ) o*H*»7 -r 'J ^©W** 1 0 *° 

Z 2 - T 5 J - 4 - 1 7 

loot^] <^^5>^7^-^^5 

[0 0 5 6] «Wli:^t. «*bTV»»J[ 



20 



#512 0 0 1 -2 2 0 3 9 2 
12 

*oo6i]« 3v h>»*©«a» 400 -*^ 

[0 0 6 3] © #*hMfe©fc**®^* 9U ^~ 
[0 0 6 4] .^ffl** 

(1) *»WTJl<3 * CGdfctfS 

***** 

ftHt »*jWa«*Tv»*. £©ft«>« m^=mm 
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